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(54) PROTECTIVE ELEMENT AND ITS APPUCATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly functional 
protective element having a simple structure as well as allowing 
easy manufacture, and a method for using the element, regarding a 
protective element for fusing a low-fusion point fusible alloy piece 
via the detection of the overvoltage of equipment, and the 
subsequent feed of power to a film resistor for heat generation as 
well as the isolation of the equipment and the film resistor from a 
power supply. 

SOLUTION: The first electrode 21, the second electrode 22, the 
third electrode 23 and the fourth electrode 24 are arranged on one 
side of an insulating board 1. In addition, a resistor R is provided 
across the second electrode 22 and the fourth electrode 24. Also, 
low-fusion point fusible alloy pieces A and B are respectively laid 
between the first electrode 21 and the second electrode 22, and 
between the second electrode 22 and the third electrode 23. 
Furthermore, flux 4 is applied to the low-fusion point fusible alloy 
pieces A and B, and one side of the insulating board 1 is covered 
with an insulation layer 5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st electrode, the 2nd electrode, the 3rd electrode, and the 4th electrode are prepared on one side 
of an insulating substrate. Prepare resistance over the 2nd electrode and the 4th electrode, and the pieces A and 
B of a low-melt point point fusible alloy are connected, respectively between the 1st electrode and the 2nd 
electrode and between the 2nd electrode and the 3rd electrode. The protection component characterized by 
applying flux to the piece of a low -melt point point fusible alloy, covering one side of the above-mentioned 
insulating substrate, covering an insulating layer and changing. 

[Claim 2] Operation of the protection component characterized by connecting claim 1 thru/or the overvoltage 
sensing energization circuit which the 1st electrode of the protection component of a publication is connected to 
a power-source side, the 3rd electrode is connected [ circuit ] to a protected device side 3 either, respectively, 
and the overvoltage of a protected device is detected [ circuit ] between the 1st electrode or the 3rd electrode, 
and the 4th electrode, and carries out energization generation of heat of the above-mentioned resistance. 
[Claim 3] It differs in the melting point of the piece A of a low-melt point point fusible alloy of a protection 
component according to claim 1, and the melting point of the piece B of a low-melt point point fusible alloy. 
Each piece of a low-melt point point fusible alloy is used as a fuse to a different circuit part. Detect a different 
overvoltage and the overvoltage sensing energization circuit which carries out energization generation of heat of 
the resistance of a protection component at different temperature is connected, smallness — energization 
generation of heat of the resistance is carried out with an overvoltage — making — fusing of one piece of a low- 
melt point point fusible alloy — one circuit part ~ from a power source — intercepting — after that — size — the 
operation of the protection component characterized by carrying out energization generation of heat of the 
resistance with an overvoltage, and intercepting the circuit part of another side from a power source by fusing of 
the piece of a low-melt point point fusible alloy of another side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the protection component used in order to protect an electrical 

machinery and apparatus from an overvoltage, and its operation. 

[0002] 

[Description of the Prior Art] When an overvoltage acts on a device and it intercepts a device from a power 
source, as membrane resistance and the piece of a low-melt point point fusible alloy are installed on one side of 
an insulating substrate, the protection component which covers one side of an insulating substrate with an 
insulating layer, and changes is used and it is shown in drawing 4 This protection component F and overvoltage 
sensing energization circuit F, for example, circuit F which connects zener diode D 1 and grows into the base 
side of transistor Tr\ are inserted between power-source S' and protected device Z'. If the reverse voltage more 
than the breakdown voltage of zener diode D' acts on device Z\ it is well-known to intercept device Z' from 
power-source S' by base current flowing, collector current flowing according to this base current, membrane 
resistance R' generating heat, and piece of low-melt point point fusible alloy A 1 being melted. 
[0003] However, even if device Z 1 is intercepted from a power source by fusing of piece of low-melt point point 
fusible alloy A 1 , when device Z' is a KYAPASHITIBU load (for example, when it is a battery), for residual 
voltage, base current continues flowing, energization generation of heat of membrane resistance R' may be 
continued, and it is dangerous with the above-mentioned protection component. 

[0004] Then, composite electrode 20' which combined central fuse electrode 21' and heater one side T typeface 
electrode 22' as shown in (b) of drawing 5 , As printing formation of side T typeface electrode 23* besides a 
heater and HI-ZU both-sides electrode 24', and 25' is carried out at substrate 1' and it is shown in (b) of drawin g 
5 It crosses among T typeface both the arms of heater one side T typeface electrode 22', and side T typeface 
electrode 23' besides a heater., respectively Membrane resistance R\ As prepare R', insulating-layer i' and i' are 
prepared on each membrane resistance, piece of low-melt point point fusible alloy A 1 and A 1 are connected 
between 25', respectively in central fuse electrode 21of composite electrode 20", and fuse both-sides electrode 
24' and it is further shown to (Ha) of drawing 5 Using the protection component which covers flux layer 4* and 
external insulating-layer 5', and changes is proposed (JP,7- 153367, A), as the protection network incorporating 
this protection component showing to drawing 6 — membrane resistance R 1 — it has 2 sets of pairs of piece of - 
low-melt point point fusible alloy A', and that piece of low-melt point point fusible alloy A* of a pair of is 
melted by energization generation of heat of membrane resistance R' of each set. **(ing) — device Z\ if the 
reverse voltage more than the breakdown voltage of zener diode D' acts on a side Base current flows to 
transistor Tr' and collector current flows. Both membrane resistance R\ Energization generation of heat of R 1 is 
carried out, and while each piece of low-melt point point fusible alloy A* and A' are melted by energization 
generation of heat of each membrane resistance R' and R' and device Z f is intercepted from power-source S', 
membrane resistance R' and R' are intercepted from power-source S\ 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the pair of the piece of a membrane resistance-low- 
melt point point fusible alloy is 2 sets, the resistance adjustment about two membrane resistance is required of 
the above-mentioned protection component, manufacture is troublesome, and since it is necessary to prepare 
superficially 2 sets of pieces of a membrane resistance-low-melt point point fusible alloy, it is disadvantageous 
also for the formation of small size of a protection component. Furthermore, the insulating layer on membrane 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/8/2005 



JP,10-116550,A [DETAILED DESCRIPTION] 



Page 2 of 4 




resistance, for example, glass membrane, is formed of screen-stencil, and it is hard to avoid it in irregularity- 
ization resulting from the mesh of a screen, and it cannot guarantee the balling-up fragmentation with the piece 
of a low-melt point point fusible alloy smooth in this basis on it easily. 

[0006] The purpose of this invention detects the overvoltage of a device, carries out energization generation of 
heat of the membrane resistance, and makes the piece of a low-melt point point fusible alloy melt, for the 
protection component which intercepts a device and membrane resistance from a power source, it is easy 
structure and it is to offer the protection component excellent in actuation nature with easy manufacture, and the 
operation of the protection component. 
[0007] 

[Means for Solving the Problem] The protection component concerning this invention on one side of an 
insulating substrate The 1st electrode, the 2nd electrode, Prepare the 3rd electrode and the 4th electrode and 
resistance is prepared over the 2nd electrode and the 4th electrode. It is the configuration which connects the 
pieces A and B of a low-melt point point fusible alloy, respectively between the 1st electrode and the 2nd 
electrode and between the 2nd electrode and the 3rd electrode, applies flux to the piece of a low-melt point 
point fusible alloy, covers one side of the above-mentioned insulating substrate, covers an insulating layer, and 
changes. The 1st electrode is connected to a power- source side, and it connects the 3rd electrode to a protected 
device side, respectively, and the protection component concerning this invention detects the overvoltage of a 
protected device between the 1st electrode or the 3rd electrode, and the 4th electrode, and can connect and use 
for it the overvoltage sensing energization circuit which carries out energization generation of heat of the above- 
mentioned resistance. 

[0008] Moreover, the protection component concerning this invention differs in the melting point of the piece A 
of a low-melt point point fusible alloy, and the melting point of the piece B of a low-melt point point fusible 
alloy. Each piece of a low-melt point point fusible alloy is used as a fuse to a different circuit part. Detect a 
different overvoltage and the overvoltage sensing energization circuit which carries out energization generation 
of heat of the resistance of a protection component at different temperature is connected, smallness — 
energization generation of heat of the resistance is carried out with an overvoltage - making — fusing of one 
piece of a low-melt point point fusible alloy — one circuit part — from a power source — intercepting — after that 
— size — it can be used also by carrying out energization generation of heat of the resistance with an 
overvoltage, and intercepting the circuit part of another side from a power source by fusing of the piece of a 
low-melt point point fusible alloy of another side. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to a 
drawing. Drawing 1 shows an example of the protection component concerning this invention. 1 is in drawing 
1 , heat-resistant insulating substrate, for example, ceramic plate. On one side of an insulating substrate, 21-24 
are the 1st electrode of the shape of film which carried out printing formation - the 4th electrode, form the 2nd 
electrode 22 between the point of the 1st electrode 21, and the point of the 3rd electrode 23, and have separated 
and prepared [ spacing / the 2nd electrode 22 and / predetermined ] it in the 4th electrode 24 further. 31, 33, and 
34 are the lead wire (pre-insulation line) linked to each of the 1st electrode, the 3rd electrode, and the 4th 
electrode. R is the membrane resistance prepared by printing over the 2nd electrode 22 and the 4th electrode 24. 
It is the piece of a low-melt point point fusible alloy which connected A between the point of the 1st electrode 
21, and the 2nd electrode 22, and the piece of a low-melt point point fusible alloy which connected B between 
the points of the 2nd electrode 22 and the 3rd electrode 23, and when the pieces A and B of a low-melt point 
point fusible alloy are the same quality of the material and the same configuration, as shown in drawing, you 
may make it a successive line. 4 is the flux applied on the pieces A and B of a low-melt point point fusible 
alloy. 5 has used the insulating material which can be covered with ordinary temperature, for example, a room- 
temperature-setting epoxy resin, so that it may be the insulating layer which prepared it as covered one side of 
an insulating substrate 1 and a melting flow of the above-mentioned piece of a low-melt point point fusible 
alloy or the flux may not be carried out. 

[0010] It is used in order, as for the protection component concerning this invention, to intercept the device 
from a power source, if an overvoltage acts on a protected device, and drawing 2 is a circuit diagram for 
explaining the busy condition, and, as for F, the overvoltage sensing energization circuit is shown for the 
protection component which E requires for this invention, respectively. In drawing 2 , the protection component 
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E and the overvoltage sensing energization circuit F which start this invention between the protected device Z 
and a power source S are incorporated. The collector of Transistor Tr is connected to the 4th electrode 24 of the 
protection component E. The high-voltage lateral electrode of zener diode D and the 3rd electrode 23 of the 
protection component E are connected to the high-voltage side edge child of the protected device Z, the 1st 
electrode 21 of the protection component E is connected to the high- voltage side edge child of a power source 
S, and the emitter of Transistor Tr is grounded. In the circuit shown in drawing 2 , if the overvoltage more than 
the breakdown voltage of zener diode D acts on Device Z Base current flows to Transistor Tr, the collector 
current which becomes size in connection with this flows, and membrane resistance R generates heat. It is 
melted this generating heat being transmitted to the pieces A and B of a low-melt point point fusible alloy 
through the 2nd electrode 22, and the pieces A and B of both the low-melt point point fusible alloy receiving an 
activity operation of existing fused flux, and while the protected device Z is intercepted from a power source S, 
membrane resistance R is intercepted from a power source S. Therefore, after the piece B of a low-melt point 
point fusible alloy is melted, even if the overvoltage condition of Device Z is maintained for residual charge and 
Transistor Tr is in switch-on, exoergic continuation of membrane resistance R can be eliminated for the cutoff 
from the power source S of the membrane resistance R by fusing of the piece A of a low-melt point point 
fusible alloy. In the above, the high- voltage lateral electrode of zener diode D may be connected to the 1st 
electrode 21 side. 

[0011] In the above, it contributes effectively to fusing of a melting low-melt point point metal that an 
insulating substrate crawls molten metal and that an electrode is well damp in molten metal, and the surface 
smooth nature of an insulating substrate is also important conditions (element which make it easy to flow 
molten metal). The ceramic plate is excellent in surface smooth nature compared with the screen-stencil film of 
glass, and advantageous for ****. In the protection component concerning this invention, as shown in drawing 
3 , use the piece B of a low-melt point point fusible alloy as a fuse to the circuit part Zb, use the piece A of a 
low-melt point point fusible alloy as a fuse to the circuit part Za, and it sets to drawing 3 . Breakdown voltage 
Vb of zener diode Db is made lower than the breakdown voltage Va of zener diode Da. The melting point of the 
piece B of a low-melt point point fusible alloy is made lower than the melting point of the piece A of a low-melt 
point point fusible alloy. It is made to flow through zener diode Db in the overvoltage of Vb-Va. Base current A 
sink, If carry out energization generation of heat of the resistance R of the protection component E by the 
collector current corresponding to this **-SU current, the piece B of a low-melt point point fusible alloy is 
made to melt, the circuit part Zb is intercepted from a power source (second-s 1 is a power supply terminal) and 
the overvoltage more than Va acts after that It is made to flow through NADAIO-DO Da, energization 
generation of heat of the resistance R of the protection component E can be carried out by the collector current 
corresponding to a sink and this **-SU current for base current, the piece A of a low-melt point point fusible 
alloy can be made to be able to melt, and the circuit part Za can also be made to intercept from a power source 
(for second-s' to be a power supply terminal). 

[0012] In the protection component concerning this invention, a ceramic plate with a thickness of 100-1200 
micrometers, for example, 96% alumina-ceramics plate, can be used for an insulating substrate. In addition, a 
metal is used as a parent, and use is also possible although insulating processing was carried out. Usually (3mm 
- 20mm) let the flat-surface dimension of an insulating substrate be the square or rectangle of x (3mm - 20mm). 
the protection component concerning this invention ~ it is and the low-melting-alloys wire whose liquidus-line 
temperature is 75 degrees C - 300 degree-C diameter of 100 micrometers - 1200 micrometers, the low-melting 
alloy square wire of the same cross section as this, or a low-melting-alloys foil can be used for the piece of a 
low-melt point point fusible alloy, the protection component concerning this invention — it is, and an electrode 
screen-stencils conductive paste (conductor being the mixture of powder and a cover coat a conductor powder a 
silver-platinum system, a silver-palladium system, a copper system), and can form it by the ability burning this. 
Moreover, an insulating substrate with an electrode can also be obtained by etching of the copper foil of a 
copper foil laminated circuit board, the protection component concerning this invention — it is, membrane 
resistance screen-stencils the mixture of resistive paste, for example, ruthenium oxide powder, or carbon 
powder, and a cover coat on an insulating substrate, it can form by the ability burning this, and thickness is 
usually set to 1-30 micrometers. The membrane resistance of a Ti-Si system can also be used for membrane 
resistance. Trimming can also be performed, after forming a glass protective coat on membrane resistance so 
that a crack may not occur in membrane resistance in this case although trimming performed when you needed 
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required, a protective coat, for example, glass membrane, is formed on membrane resistance. The lap condition 
of a membrane resistance edge and an electrode edge is good also considering any as the bottom. It replaces 
with such membrane resistance and use of a chip resistor is also possible. 

[0013] In the protection component concerning this invention, flux prevents oxidation of the piece of a low-melt 
point point fusible alloy, and it is used in order to dissolve some oxide films of the piece of a low-melt point 
point fusible alloy and to make fragmentation of a melting alloy easy, it usually uses rosin as a principal 
component, and can use what added the activator (for example, hydrochloride of diethylamine) if needed. 
[0014] In order to manufacture the protection component concerning this invention, the 1st electrode - the 4th 
electrode are formed in one side of an insulating substrate. Membrane resistance is printed, a glass protective 
coat is formed on membrane resistance, and trimming adjusts resistance if needed. When resistance protection 
is required Glass membrane is formed on membrane resistance, the pieces A and B of a low-melt point point 
fusible alloy are connected, lead wire is connected to an electrode, flux is applied to the piece of a low-melt 
point point fusible alloy, subsequently to the epoxy resin liquid of ordinary temperature a substrate is immersed, 
and the approach of carrying out desiccation hardening of the dipcoat layer can be used. 
[0015] 

[Effect of the Invention] In the protection component concerning this invention, it has the resistor of a piece, 
and two pieces of a low-melt point point fusible alloy. When an overvoltage acts on a protected device, while 
making both pieces of a low -melt point point fusible alloy melt by energization generation of heat of a resistor 
and intercepting a protected device from a power source, a resistor can be intercepted from a power source. 
Compared with the configuration which prepares a resistor to each of the conventional example, i.e., the piece 
of both the low-melt point point fusible alloy, melts one piece of a low-melt point point fusible alloy by 
energization generation of heat of one resistor, and melts the piece of a low-melt point point fusible alloy of 
another side by energization generation of heat of the resistor of another side, it is structurally simple. 
[0016] Moreover, prepare insulating glass membrane on membrane resistance, and it differs from the 
conventional example which has allotted the piece of a low-melt point point fusible alloy in piles on this 
insulating glass membrane. It allots without piling up membrane resistance and the piece of a low-melt point 
point fusible alloy, and is the front face (on screen-stencil) of the above-mentioned insulating glass membrane. 
Since the irregularity resulting from a screen mesh was avoided, and twisted and the twist has also allotted the 
piece of a low-melt point point fusible alloy on the ceramic insulating substrate on the front face of smooth, a 
melting alloy is made to flow smoothly, it makes divide quickly and obtains, and the outstanding actuation 
nature can be guaranteed. Furthermore, when you need resistance adjustment, since what is necessary is just to 
perform resistance adjustment by trimming about the membrane resistance of a piece, a manufacture man day 
can be reduced and it is advantageous on manufacture. Furthermore, a different circuit part can also be 
intercepted from a power source to a different overvoltage again. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly 
functional protective element having a simple structure 
as well as allowing easy manufacture, and a method for 
using the element, regarding a protective element for 
fusing a low-fusion point fusible alloy piece via the 
detection of the overvoltage of equipment, and the 
subsequent feed of power to a film resistor for heat 
generation as well as the isolation of the equipment and 
the film resistor from a power supply. 
SOLUTION: The first electrode 21, the second electrode 
22, the third electrode 23 and the fourth electrode 24 
are arranged on one side of an insulating board 1 . In 
addition, a resistor R is provided across the second 
electrode 22 and the fourth electrode 24. Also, low- 
fusion point fusible alloy pieces A and B are respectively 
laid between the first electrode 21 and the second 
electrode 22, and between the second electrode 22 and 
the third electrode 23. Furthermore, flux 4 is applied to 
the low-fusion point fusible alloy pieces A and B, and 
one side of the insulating board 1 is covered with an insulation layer 5. 
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[0 0 0 3] L^LfcA<£>s ±I5(D«B^-r?l*s &Mfe 

tt, aaz* fit**/*?/?-? mz.it 
wmmomis. aBaE<Dfctoi=*-xBaA<a;h.tti+ 
rasfitR' ©aa«»*<«a*n-6c:i:*<fcy, 

[0004] f CT. si5(D m i-^-r*5i-. 
ta-xti2i' <t fc-*-w-BT*»aa2 2- t 



£$S£Lf=a£ma2 O' . t-4r-tefflOT^mffi2 
3' Mt-XSiltt2 4' . 2 5* iSItl' l= 
BHffl^fiKL. EI5C0 (P) IC^-T^dl-. t-$-mw 

T*j&wmzz' £i=-*-aaT5¥:»B«2 3* 
*ait. s-mstaiicssitJi i ■ . i • *ait. a^m 
2 4* *i25' £©rai=**i-eh«i»j&w»#&«- 

A* . A" ^Ml, MI-El5(D (/\) I=^-T«fe3l=, 

77^x14' Rtwaaaas' £asi.-cj«.s« 
■a?CBk«« = &«taa«ttri«« »W7-ib 

3367f) o C £ffl#-i&A/fc*aBls]K-e 
fi. ■6l:«tlUWK8tR' -«B&jSpI;g#&tf A' 

©»«2«aiu «-«c73astaR' oa«i6S»-e^cDM 
©aaawa^aw-A' *»klti»*. ilt, aa 

Z' fllli^ity-f KD' cDK«SEJyJirojS»aE 
A<fta-#"-5t, h7^^Tr' r=*-*BB*«» 

*u 3u$*aaA<a;h"caK»taR' . r' *<ffla« 
=&asstR' . r' <oamf6f»-c ! &<5it^nrjt 
^*m-a' % a- ffamztixmrnz' 36<aas' 

aW**i*4:*l=KattR' . R' A<i3lS' ^&BK 
[0 00 5] 

[$SBJ?*<ff¥ifeL£5<!:-f -SifSI] LfrLfc**&. ±1E<D 

»a*T--ei*BBtt-«»jsia»a*K«>»*«=«-cfc 

S #>l- 2 ® CDB&1S I- O INT rotStaaiSa *<J&«1? fc 
****¥ffittl=2aKe+*aB*<fc*fc*BBa*© 

/Mi-rx<bi=t^we**. »=, BBft-taaaB. 

>J - ><D / i^LlcjSH LtroiaCiflS^aitM < . frfr 

<b»a*aBLai». 

[0006] *&wo>smt. asoaBasaaLB 
»tt*aB»»*i*T«iMs.a»aa«-*»a*ii\ a 
aa^asta^aasj: yaa-r*aaa^-s**ai: 
aa*«B*-eBa*<»««:ftBtti=B*ifcaBa*atf 

*<DBBB?a>BB#&eaB4-« = 1 1= fc-So 

[0 0 0 7] 

[aa*«*L«j;di:-r*^ift] **Mic«s«aig^ 
i*s $6«s«cT>H-s±icmi aa, ^2aa, ^3 mm 
»i;m4ma*ait, mzmmtm^mmt[zt>tz^x 
att*ait» m-iW&tmzm&b<DfBi&.ifmznmk 
«3«ai:©Mi=«»a?r»a#M-Aat;B«-t4i^ti 
aau, «»aa»aa)tic79f ^x*a«u, ±ie 

«. *aBi=a«aBa?a. ins^isa:. a 

3aa^a«Baaffl>jic-eti^*taaL. 

i*a 3 mm t & 4 mm t a>rai-:a«BaacDiiaE ^ a 

*dl, ±aaa$aaaa$t£-«aaEaaaana$ 



• 



(3) 



fflW- 1 0-1 1 6 550 



[0008] *mw\zm%&Mm=Fit. i&m^ 

m$$EK AOTBuS £ ffiltjS sj jg^&fr B OTitjS £ £ miz 

fit$s4-^>sieT?jim5E?»*-t+^jamii«i»iiimiEiss* 

^Srf -5 C £ \z <fc r t <£ffl r- £ £ . 

[0 0 0 9] 

i%w<»nm<j>rmi hit. Eiffis#^Loo*f6^<7) 

^F-OT— #l£^L"Cl^'i>„ US 1 l-fcl*T. 1l*BSfttt<0 
*£li*lE. CdxlS-fe^a-V^XfeT-fe*. 2 1-2 41* 

ma-ea&y. 1 <Dftagsi5i:m3mfii2 3<o5t 

Ja5SPi:0rai=m2mffi2 2^isit. £icgum«2 4$ 

I21I2 2tRlT^(DF B 1R§$-RlTri6ltTfc-S., 3 1. 

3 3»i;3 4r*mi vs. m3m«L&t;fg4m«ia>*-:h 

?*Uz&M^tz>J- Kit (ItttttSIt) -Cfc-So Rlilg 
2mfl|2 2^I41S2 4tl-^fc-DTEn)5!lJIZ t fcyiSlt 
fc^StaT'feS. AI*Sg1 WI2 1 ©Stages tig 2 m*I 

2 2 ta>F B iicM^Lfc«i^^prjt^*>i-. Bi*»2wr 

22<tm3lifli23 <05fe4g8P i: OIHttCfl. LfeeMAW 

^-BtttfUf^. EKDcfc-Slcjg^lcL-Ct^t^ 41* 
W Jg##)t A B ±l=^fli Lfc 7 =7 X -es> 
i>. 5 li^StR 1 (D)tS$« ; 5<fc5l=LTl5ltfc^ 

ffl*(oE£;g®<bX7K*:>«tl!g£&JH Lt 

[0010] *fgBjir<i§«gi^i*. 
as z t mm s £ <df b i(-*ii^i=^ e £ ism 

U9 9«&fHt?E0>ft4Wl2 4l=ttttU 

KD<osmEffli]ms&ix»s^ ; F-E(om3mfii2 

3^«E«a^SZ<Dil5«BEffJ^I-}$^L. ffiifff^F-E 

©sn«2i £ mas s (D^mMjas^icfSit l . s ^ 

>i>X$ T rflDIS -;/££l£tfeLT&$o 02|C*-riHl 

Klcfe^T. SSZlr^x+y^^-- KD<D^ttmiiJa 
±a>iamEA<ftffl-r-&i:. K7>^$TrC<-Xi 
SSA^ti, C4Uc#l«*tt«a U->*m3iE*<3S:K-CKt£ 
taRA<#SSa<**t. C<Df6±^A<m2mfll2 2$5>L«li 



A at; B A<K5SSt 7 ^ V XOOteffcffl ^gltooitBf 
««iI«S§ZA<m35Sfr£&l1rS:h.-5>£:*l::|gJg 
ttR#m!SSfre>;ilfr;k;h.£„ toT. ffiBS^pTS^ 

n-BA<j§Bf*^fc«>*.. «s§z(DiamiEttsiA<SBm^ 

Tt. <Si6^prjS^JtA<05§Brir«fcS^fi«tR<omil 

sfrt>o>mm(»tztbiz % mutKRai^mmn^muv^ 

■So ±SBlrfctNT. yx^y-f ir- KDro^mEfflmfil 
JSHS2 1fiS(=ISISLrt«fc^. 
[0 0 1 1] Jtei=J3l*T, 8H1EI.A*H0!>3M;i= 

lot. tfmwi&m z i* Kcii, 

*) . -fe^Sy^XtRI*. *T9X©x.$'J-l/ 

^BjJ§^#)tB^ls]KgB^Z blc^-T^tzL-Xt LT 

mi\ ffiamspr58$^A$iHi»SR»zai=*j-r-5ti 

(DBttlEV b Sryx+y-f *- KDafflKttlEV a 

*y*«< l. WA^ttftftjtBoitiASttiiiAw* 

- xmsi=*t(Sf * =1 U * 4» E <D» 

fi.R*'iim'as»i*-t±'«itjSi"w»^nB*»Bf$-a-Tii 

BW»Zb«U (s-s- ttmaSffi^) A^P.iiBrL. 

*-a>&. vaJii±a>iamiEA<f^ffl-r4i:. ^-yt**-K 

Da^^iiS-fr-C^-xmSiE^SiEL. CO^-xmSSEI- 

*-ti-«H4iSpr5S^ft-A$?6BR*li-riHlK»»z a $m 
U (s-s' (imiBSaS^) 4»6fflfiS*4 = ttl?* 

So 

[0 0 12] *«^icflg*«a*^-i=j3^r. 

|Cl*J?o^1 0 0~1 2 00jUmffl-fe7 5-y^^S> •IM^. 
I*. 9 6%T;U5^-42^5<>-9Xlfi^«fflT?*S)o -€-<7> 

fe-So *6State«) J P ; ®-+5i(*. il« (3mm~ 2 0m 
m) x (3mm~ 2 Omm) OIE^^75M(±g^<t $ 

*is. ^mBMizm^mm^-tsi^x. «ii.ja?s«*h- 

l=(*jSffifSfflffij5<7 5°C~3 0 0°CISS1 0O(/m~ 1 
2 0 0 u mG>filtA**ft.lflL ^-BfBffiflJfiSS 

^n<ha3;i-&^t?a&y. 3jt*t»3Sicii$s-e*s. ts- 

fti+* = i:i=j:y»jjl-e**. *f=. M5i«^s«o>ffl 
S(ox-v^>^i-<fcym«M*^Ste^»-sc ttT? 



# 



(4) 



1 O- 1 16 5 5 0 



ikzm+zztiz&i)mi&-e£. f&mtmft 1 ~ 3 o u 
mtztiz* m&matT i - s i 3ko>m»tii$mm-f 

[00 1 3] ^SIBJic^^^SJg^-lrfc^r. 
*i*«»j(i^»**)t©lHb*l*ihU A^ofigt^pTit 

[0 0 14] *l|BJ|C^SffS|g^^gJit-ri,(Cli. « 
«*fi©*SI=Sn ®«~S4«<I£fl*J«U K«ta$ 

HMStt±l::#7Xlll*»l*U teHt^prfg^^M- 
[0 0 1 5] 

aw-r s £ $mai*N & ski- * c £ *<■<? * . 

[0 0 16] *fc, Mitt±l::ft1t*r?;iH£Rit. c 



■t£-ttTa*l=5MK3-tfr*. ff*lfcf*«l1t£SSE-e# 
ft. »fitfia«fi*!&St-r*»^. h'J5>?l: 

&. »txK$1£X-e*. Sjt±*f4-efcft. »=* 
fc. JtttftBM&SJlttftilSElcatLUfr&ttK 
"T ft wit -<?#£>. 
[Hffi©fB*<EKBB] 

[0 1 ] £flUM?0-M«jii*-HgiB|-Cfe 
ft, 

[0 2] *fmi=ftft«KB**$m*feBBa>-HH£ii% 
-ti&BJ10-C-fcft„ 

[0 3] *«ni=A«ftK«T-$ffiL^BKa>-fl«9 

[04] 8£3fc0>£&B!§£^-tlftHJ!0-efcfto 

[0 5] «e*ro«si*^-**-rsiB«0-cfe4 o 

[0 6] 05 *ffluf=«ai0»**-rsiW0 

-efe-5. 
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b ffiifejiupr^&tf 

r set 
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5 sggtn 

f ifiBE&*aii®BS& 
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[02] [04] [06] 




